Phosphorylation of caldesmon by cdc2 kinase.
A recent report that mitosis-specific phosphorylation causes the nonmuscle caldesmon to dissociate from microfilaments (Yamashiro, S., Yamakita, Y., Ishikawa, R., and Matsumura, F. (1990) Nature 344, 675-678) suggests that this process may contribute to the major structural reorganization of the eukaryotic cell at mitosis. In this study we have demonstrated that smooth muscle caldesmon is phosphorylated in vitro by cdc2 kinase from mitotic phase HeLa cells to 1.2 mol of phosphate/mol of caldesmon. Tryptic maps showed three major phosphorylated spots and approximately equal amounts of phosphorylated Ser and Thr were identified. F-actin or calmodulin in the presence of Ca2+ blocks the phosphorylation of caldesmon. Phosphorylation of caldesmon greatly reduced its binding to F-actin. The phosphorylation sites were located in a 10,000-Da CnBr fragment at the COOH-terminal end of the caldesmon molecule known to house the binding sites for actin and calmodulin (Bartegi A., Fattoum, A., Derancourt, J., and Kassab, R. (1990) J. Biol. Chem. 265, 15231-15238). Our finding supports the model that phosphorylation of caldesmon by cdc2 kinase at mitosis may contribute to the disassembly of the microfilament bundles during prophase.